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(57) Abstract: 

PURPOSE: An enzyme lysing plaque, a 
microorganism producing the enzyme and a 
composition comprising the enzyme are provided. 
The enzyme concurrently exhibits the amylase 
activity and dextranase activity and the composition 
is effective in a prophylaxis of the formation of the 
plaque and tooth decay. CONSTITUTION: The 
enzyme DXAMase lysing a dextran. a starch and an 
insolubility glucan is isolated from Lipomyces 
starkeyi (L. starkeyi) ATCC 74054 or mutant thereof 
L. starkeyi KSM 22 (deposited in deposit No. 
KFCC-11077). The insolubility glucan is one of major polysaccharide ingredient of the plaque and results 
in a formation of the tooth decay. The DXAMase shows two 94 K and 60 K bands on SDS-PAGE gel (10 
%). and pi value of two bands is 6,00. The composition for oral comprises one of the DXAMases having 
molecular weights of 94 K and 60 K. 
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MBfB 2i jilSFiHU MSfaM ^SH^fe a^li. 





OI^MOll 5^0IQ. 

iE^B ^JiL siAKHlOl^, ^x|S|;g| 
^AIlAi 

E la^ eiAKHIOI^SI Of^aiOl^ pH USHMOia. 

E Ibfe SIAKHIOI^SI ei:>^M£miO|ZE pH DOIHOIP. 

E 2afe ^AJOilOI^Si Of^aiOl^ 2£ ZIEHHOID. 

E 2bfe eiAKHIOI^ai Si>r^£fLilOI^ S£ HfflHOia. 
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^ 3g S{AF01IO|^£| ai&l ^oH^e U&mfe TLC ^3}0IC:} 



£ 4^ ^AhlHIOI^SI Alls mm ^M^m UEfUife HEHHOia. 



^ssi fig 

Streptococos mutans 



Btreptococos mutans 

:oioK 

3. mutans 

1^ ^Xllo^b y^OI Xl|A|£l2iODj, OIM 

3. mutans 

2i;qi5ffe i>^^e^oiu Md^fi} mmmm x\^o\u ^^Mmms^ ^i^g ^imoii sirAi^ A^gs^^ 2101 jgiAisisip. chs^ 
21 %^^x\m mmm^ Mgsi^ mx\ ^g^^^si 21 ^is^^ suf^ si^u dh¥ bcT^ fesoiiAiE e^^^xl(x|o^2j onu^noii 



Di&it^ esH:»i^s 2¥ gxi ase ^;g|6^fe 5ioii ^j^s. MSfa^i ^;gm 0101 sss mbib ^oh^ ;giAi6ni 

^ ^^2\ SE saiB sas ^«im:MU safag mmm^ s.^m ummm Msm^ saoip. 
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LIpomyces starkeyi 
(01 of 

L. starkeyi 

)b ^^e^s ^SHB^b eL»£-^>^Myb||0|^{EC 3.2.1.11)31 B^m ^6H3ffe ^Ilf-Of^eilOl^e ^ii^S^C^:0 SUSlSia. 01 DI^M^ 

Oil eesin siHw i.^^s^oiu d\e} mmm ^{^mu^ sji^ gia. 



ei^iMamiOl^e X||£|SH)^ DI^^OII SJSH a<i^£|fe Si:i:M£fL||0|2Efe gie|2«o^ o^g mg^^l SiCf. S ^^SXffe Si 

:6M2IUI0|^ SI Of^'aiOl^ H¥M a^i^o^fe 
L. starkeyi 

ATCC 74054M ^ ?Ji9.0\(0\^mo\ 5,229,277), 01 OI^MOl ^6f6h^ ^^21 g|6|3Ai ^H^Z± ^/ 



e ^4:^ ^8Hi^ m 0\L\^ Mg^ MoHo^^ 0\o[ e eiAK)ilOI2E(DXAMase)£| 



^ ^SOll [De SiAKHlOl^^ 3-M^&2J MS-ICHeJ e!ie.Mlevan)M MSHS 4^ Sl^a^ sg|3 H^e(fructan)£ a^F^^o^ -SH 



iBfB 2i;gi6f:HU mb^bm M^\m ^ gxi oiigfoii s^f^oia. 



t\0\2\ ^gjif ^A[m mOl^^AIOfC^EllOI^M OlgofOI M^m S|AH)1I0|3^ 
^. funlculosum 

^>:^£fLllO1^011 d|6H SFOIH^AlOfEFgiOlEOil ¥4=Sf^oDt. C&£[/H alAK)^10|^:>^ 3^10fO!l &^ ^^01 ^4=^^ 



^ ^^SOII ^'AfOllOj^fe ^i^AllSXllOim 2}^m Omaf. ^JH ^I^^S^ xlSJgiS A^gSI^ e^^SiAlE!(chlorohexidine)Oil 21 

^01 XHoHSIXI S^feQ. 



^AfOllOlEE^ 
.. starkeyi 
\TCC 74054 SEfe 
.. starkeyi 

KSM 22^¥Ei ^2.11? 4 Sia. ^. 

starkeyi 
KJCC 74054 

starkeyi 

KSM 22S bH2>^2lio^«£l ^£|£jo^. SDS-PAGE(10%)0il >M 94K. 60K ¥ eHH^ UEfUQl, ¥ £¥ plSt^ 6.00ia. 



starkeyi 
KSM 22^ 
starkeyi 

aCC 74054S MS^^OIAI^ ^Sl^CN. 
starkeyi 

ATCC 74054Sa SjAHlllOi^ ^ilL^^OI ^4*6^□. S 2^ 
.. starkeyi 
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KSM 22^ 1999^ IS 19^XF^ CH^^SJ^ MMAl >MQ|S^ {JJ^S 134^X1011 ?|xl«[ A^BaoJ sh^^3^^(KFCC)0il :?!^^oFaH01 D\^m 
S KFCC-11077M ^01 ^^aO. 



L. starkeyi 
ATCC 74054 Sfe 
L. starkeyi 

KSM 22M hmo\ll UH2/e!|o^«Ej Q!i;,^oi|0|ZEe 114^5^^ 3!°^ OI^O^SP. 
L. starkeyi 

ATCC 74054 S 
L. starkeyi 

KSM 22^ £¥, P^^0l d|{!i^ ^ OFL|£F e¥3S>i:, M^SSi^. EEfe 0|goK)t eiAmiOI^M ^ 9iO\ 

L. starkeyi 

ATCC 74054^¥Ei SiAK)ilOI^£F 
L. starkeyi 

KSM 220IIA1 ^Mmo\^^ MM^^^ B^BiQ, 

m ui^M u&yjcf. ojdfAi ^ ^^ssi ^^^^ pg^e.^ ^as^ oiie moi x\^^ mow M^m ^ sia, 21 ^ae 

^3y|5|o] 3301 ^oFfe :?I^S0^2| £|oH OigXI 4^ SIM 5!0IP. 

sj^eeiyiOl^E 2% Sj>^eg|s s&o^fe S^#^0|| mD\mO\ 37'COilAl 15M ^^^A|^ ^^Sfe Omi^^^SS^i g>^M ^^Sh 

o^^'eiioizE 2% E^m 3:mB[^ ^m^ow m.±^m mDmo\ 37'coiiAi 15^ yeAi^^i 

bHXj: (NH 

I 
> 

0.5%(w/v); KH 

I 

0.15%(w/v): MgSO 

7H 

D 0.01%(w/v); NaCI 0.01%(w/v); CaCI 
?H 

D0.01%(w/v) 

.W bHXj: s2^e^ 0.3%(w/v): KH 
0,3%(w/v) 
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{m± aai^ ^aSEib umol/mL) - m± A|2| umol/mL) 
X 1 00 

Dim ^ ^^§2i ^^31 2f§e saxPF mo\nm ^ais 4* ^aioiim mo\ ^m\b\ aom oie ^aioiioii sish e 

^AIOII 1. 



starkeyi 

ATCC 74054M 0.5% 0.1% ^mMM adbSHHXI 1 %0\\M 28X^0\\M 4 ^21 bH^^^ ^ ^^^^ 100 mmol 

-1 

ejii^s &S2M(pH 7.0)01! ^^o^sc^. imi ^^^^Jioii 100 ui oiiioii&^5Uioie(EMS)M an 5^. 10^, 20m?} xnaie^ ^ :4^pg E12 
giii!oiM(io%, w.v)M §::?^a^sc:^. aiism eJ<:l^s 2m ^ 2# opf Maioi^oii m^Q. 2m o\d\ m^\o\m9\ 1% 2^. 

0.05% 2-Cl^A|-D-^¥3£:i:, 1.5% 0\D\m ^mo\^ bHXlS ^^£|Q1, M¥^:^^eiK0.4% w/v)2f 1.5% 0^:?^^ ^^SCf. 

^^^^9\ §£E2f esH si>rEg|Liioi^£f ofiieiioi^ m^o\ sa^ ^d^s^^ooi. 

starkeyi 
KSM 22E}11 SSoFSP. 

^AlOII 2 



starkeyi 

<SM 22m 1% LW UHIKpH 4.0)S 5i,^6^fe 4L ^aiOilAi, 3013, lOOrpm ^2^^ OH^^o^SD. 70% 9,^eLIM ^miOlM 

El Oil 9\m bHS>^ ^^e^ 3LM 300 mL^ ^^A|5|I2. 0\^m 511 Si (cut-off 30 K}m 0\mo\0\ 50 mL^ ^^mSP. ^^^M 20mM HEI^ 
^<!i[S ^e^(pH 6.0)^^ ^^Am CM->dlIlhSS>^ ^gOlI ^SoUI 0.5M NaClM Si^of^ 20mM SEI^ ei<i^S ^ 

ieii(pH 6.0)0^ geAi^a. ^>i^2}Liioi^ m^n^t oh^aioi^ s^s e¥ ^mm shii, o^ol^Hs©Me g:'^o^oi ^^ai^u. 

fe^M 3 mLM. 50mM Ami^a!0|E S^golj(pH5.5)^ SSAj^l BIO-RAD A-0.5 ^§011 SSofd illHDIOIIOI^ 3^□^£ZleHII|6^01 

^'^Mamioi^ #^01 ^mm sstcf. sos- page{io%)5^o< ^^^Mamioi^sf omenoi^ m^m e¥ 94k. 6ok ¥ gHH« ^ 

WAIOII 3 

Ifg^l pH 2.5-7.5 50 mMS^g^e A^gofOl. ^A!Oj| 20ijA] s.±2\ ^:i^^E\yi\0\^ ^ O^gJ^IOIZE pHg 

•^^0lMe^l0l^/e]^^^g ^s^(ph 2.5-3,5), 

IldlE! O^AIlEilOI^ &S2H(pH 4.0'-'5.5). 
>i<i^g €^g2!i(pH 6,0'-7.5). 

SHIM £ la ^ £ IbOil UEIt«a. pHdl 0}^ Si:^ee|Li|Ol^ ^ 0f^3l0|^ 2)9^^ ^4: 2| pHOilAl 22T30i|Ai 72 AlZh 

L^SAitJ ^ m^m^Q, ^±ma}m\^ s^b ph 2.0--7.5 s?ioiiAi of^aioi^ sa^ ph 4,o~6,ooijAi 2^^3^ac^. 

S£S ^ofs:»i ?imoi pH 5.5 s^ge«oiiAi 2| 15^ ^eAi^j # ei^^^Bmioi^ 0^^3101^ sse mm 

i £ 2aai £ 2boii uEiyiCf. gsE ^^oFs:?i mo\o\ m.± ±m5 \u)m ph 5.5 a^e ^ 3^ e}^A|?1 

* o^^•eilol2E sag 2^21 sot; eor oisjoiiAi m^9\ soxm sxisjap. 
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S. mutans 
S. mutans 

m 37t:^ 1^ HHg^^^ ^ ^^e^e SaioFap. ^^^^ 1LS 20mM &e^(pH 7.0)0il 200 mM 4=3SS>i 1L£[ ^i^moi 24 

Ai2f ^ ^^^dl6^o^ mm^ mmm ssfa. 3ii /di^ie^ « o^Alle3f oii&e^ mm^ M^^m ^aa. A^oi^aiois-ej^^ 

S Sfg2H(20mM. pH 5.5)0il ggS 5mg/mL^^ ^^A|?1 Mg^ ^¥2} S^eiie El^aa. 



A^0|MSII0|M-&i<i^g ^S5li(20mM. pH 5.5)0il T-2000 (pharmacia co. :±i?IIE!])e 5 mg/ml^^ ^Oj 4=g^ 

e ei^aa. ^ ai^ i mLoii ^aioii 2oi!Aj 5 iu« ^Dmo\ 37*coiiAH 48 Ai2f ^^M^ m TLcs smol eie s^ej 

S^aCf. S 1011 UEfyCf. 



L. starkeyi 

ATCC 74054e 1% 0.05% 2-P ^A|-D-e¥3S>:M Slfo^^ LW HHXI 4 LOilAI pH 4,0. 30C. JHSl^SE 1.0 wmSS AI2t dH^oHl. 

^AlOll 22f ^^^o^ gdloFSD. 
L. starkeyi 

ATCC 74054 m±m Ahg8^0< ^ ^SM &}^8^aQ. S lOil UEIHiP. 

LIpomyces starkeyi 

ATCC 740542f KSM 220IIA1 SjAFDilOl^fe ^OlXIfe ^L^MO| M^oFSP. 

Penicillium funiculosum 

01 ^<:l^Sfb ^^^aH4IO|^(Sigma)e MgmOl 

?j e^^5^2ia. 13fM S 1011 UE^tHCf, 



11 





(%) 


(%) 














ATCC 77054 




65.7 


30 


31 


15 


5 


3 






18.9 


80 












KSM 22 




76.8 


30 


31 


15 


5 


3 






19.5 


80 
















66.7 


22 


49 




7 


8 






5.2 


22 


20 
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yAioii 5. eii^^ mm 



J-M^& MaiQieJ 2\mm MO\^d\\0\^-SL±m\0\E. (20 mM. pH 5.5)011 5 mo/ml^ ^SP. 37t^0IIA^ ^MOIIOI^ 1 lUe 211^ g5» i 

)o uLOil ^D\o\o\ ^A\2} gfxi& ^ TLcs ^^mm ^eimacf. £ 3011 uEftHQ. e ^^soii eiAKHioi^fe aiei(ievan)M mmm 



WAlOII 6. ^¥2i0il AilS 2i;g| 



i¥€^0^| S|§v ABS §Se ^O^SP! mom OmJSk ^Ol ^S6^aP. 0.25% e¥32>::S SSS^^ Mai^J-:?F4^S6H eSSHg lOOmlOil 
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S. mutans 

m mmmo\ 37t:oiiAi s^5g^ uHSfmaa. ^^'^aishoi Aiisa a^^sm smM ths s^gewcpH sa)^ 211 ^ uhxis^ m^^i ¥ni2i mm 

^ ^m^On &^AmQ, AIIS 550 ulSt 4^S^ 12000 50 uUS mM Tris &g^(pH 8.4)0|| 15g/mlS ^ 

2j 2!)e ^&oni siA^oilOl^ 50uL{o.5iu/mL)e 40T)oii/H 5^21 ^x\m ^, 01 atr5«e A 

700 

o\\M 5m 2}^^^ eom?i9.^ m^^m ^§6^^c^. m\^2\ 1200001 gsgoii coaf a^£::?F ^^^asi^oi, ^Ahoiioi^s ^ 

CH^E^Oll bloH. ^MOIIOI^ SOuUO.SIU/mUe xHdimae [fflfe AilSSf 4^g^ T2000S1 eS§£:>f XioH£l2ia. 3 ^3} 

e SE 4011 UEItWCf. 



Schachtele C.F. S2J g,^S(lnfect. Immun, 1975, 12: 309-317) g>^aoll OJBt QEJH ^01 =^S5^aC^. 

dH^SFOj m^Ol^^OII 5 %(wet w/v)S ^^A|5|fe 5ie Xll£im:Qfe ^Aldl 5011 Dm^ ^SOII a:^s} 

3. mutans 

^bim^CI. ^£1^011 AilS ^^^5" 0.2 mU 1.0 mL 5^3^^:^!^ geiidoo mM S^^eii (pH 5.8)0j| 50 mg/ml^ 51). 

^01^4^-4.4 mL3l ^AFDIIOI^ 0.4 rnUSO mM 21^^ &g^(pH 5.8))e ^IL JH&fSiO! 37o COIIAH 16-18 AlZI ^^gAI^D. eiMDilO!^ 
0-2 lU/mL^ m^CI. bl¥^^^ AilfiM i^i^^^IHI ^l:>^§^ ^. ¥^^^ AIISM 20 mM 21^^ ^m^ipH 5.8)^ 

3.0 mLM mJmCA ^^M^Q. A 

i50 

)iiAi ^^m ^§6^^a. i^^e £ soii uE^yia. eiMoiioi^s mJimxi a^e cH^^oii mm, ^ahhioize o.i lu/mLe ^i^ts^ae m m^^ 

^^01 80 % SICKS 5). 



Dioi ;9i:Ha3}M ^^o^M:?l ?i§^oi. eiMOiioi^s mom 

l\ Sffe ^ISiSFIlfe g^sa e^s.^ g^aoil £16H S|0| g^g ^sf^ mmm SSiP, ¥S[^ AIISOII ^AKWIOI^SM 0.5 lU/ml s 

PFSm 37. COilA! 24A|2[ grX|o^ac:}. d|¥^^^ AlISM Jll^lSh A 

y{\M B^^m ^^B\o\ ¥sr^ mms\ ^ss^sp. siakwioi^m s:?^5^Jl as chs^oii uish. iiesi so %:?^ gsHsiaa (£ 

6). 



yAioii 8. xiofoii Mm 



^Am\0\^S\ xlOfOll ajo[ ^%y^m %'0\^D\ 9\o\(y\ Ctm Mmm 4^^maQ. 3^0IS^A|0fmEI0|e(Bio-Gel HTP. Bio-Rad Laboratories) M 
10 mM 2J<i^S &e^(pH 6.8)0il ^^A|^ 1.2 x 5 cm ^^0)1 BBM^Q. ^ M^OW 10 mM KH 

pH 6.8)oii ^ei 

funiculosum 

e,'^EaiUIOI^(Sigma)M 2 mUlO lU/ml) ^SoH2, 1M NaCIM 2,^^6^^ 10mM-0.5M 21^^ pH 6.8)^ geAl^j^Ai 1 mL^N 

^mm 2| ^^oiiAi Qi!>^^£H:iioi^ ^ of^*£IIoi^ ^So^acf. a|A^o^lo|^M MmB\o\ ^ssFaa. 



funiculosum 

ei^^eafUiOl^^ m±m 2D^9\ HIBM UEimaoOl. Ol ^ ^EHSI ei>^E£|Ll|0|^ o^OIS^AIOHUEIIOi^Oil ^t^mXI a^:HU 25 mM 21 
i^S s^e^ilOII £|6H g#£l21Q. OlOil bloH ejMDllOl^fe ^r^^EIUIOI^ 50, 125. 225 mM eJii^S S^eHOII S|6H g#£l2iI2 0^^alO| 

5 125. 225. 355 mM 21^^ ^m^0[\ BjoH geSISiCf. OI5*^S¥Ei, 

funiculosum 

si>i^eimoizEoii bioH mMmo\^D\ x\o\m mm^o\ ^^m ^ sici. 



jfOIH^AIOmfEIOlM CHAi E}2»io^ ^Eig oFOIE^AIOm^EIOIMM A^g^O^ ^ ^921 SIAKMiOI^S ^96^04 ^^'oMI ^'SoF^a. E|5«i 

sfois^AionifEioi^fe pe3f ^01 ^bio^sQ. ^. 200121 ^^3^ dso^^Ei eo^ ^^'gdimoj gt^ii ^b\m m, o\ 

3[X|(Whatman. 0.2um)M OlgoFOi 013^A|^ E\^m SSICI. ^blS El^ 1 mIOII mOIH^AIOmEfOI^ igs ^§^5^01 ui21 ^ ^ S^Sdl 
noi ^ 2^^L^&ge!iog i§j miqi e^sho^ S^OIE^AIomfEfOIMs ^o^q ejAKHIOI^ 200-300 mM ejt^g 

&g^oii 2ISH gsaacf. 



yAlOll 9. MEia o. J3j;>| gvjjfl 
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A|&£|fe ^^AllS^I ME A(^^ SH ^^)0|| MMO\\ 20\\M ^AfOilOI^M 5IU/ml ^dl^Oll ^A|0|| 42[ ^^SH^ 

S. mutans 

0,2 mU 1.0 mU ^asSr^i §e«(ioo mM 9J6hS SS^h (pH 5.8)0|| 50 mg/mlS ^ei §2 §0IS4- 4,4 mLSf SjAKlllOI^ 0.4 
mL(5 lU/mUe islll H&tgiGI 37 X^OWM 16-18 AlZ} ^I^AI^D. «vg2!i2f bl^Sf^ ^^iii^:>ll fl|:>^§^ ^, AI15M 20 mM 2] 

2^^eij(pH 5.8)^ ^goH 6 Q j^LOll ^^Al^a. A 

550 

mm^ mm^ saoi 8o% usHSSia. m^m s 7011 u&ya (i: ^h^s^± + 

S. mutans 

0.2 mL 2: 4=3^^:^ + 
S. mutans 

+ ^i^AilSm, 3: 4^B^2^ + 
S. mutans 

+ SiMWIOIEE. ^aAllSXIl), 



01 Aiise ^^^^ AllSOiL ^A^OI|0|2EM mD\m =??iM\SM 1 m!(5 lU/mDM ^:?^S^01 37 TCOHAI 24A!e} g^Xlo^^Cf. ^ 

iSO 



^Aioii 10. 2^3^ Mm 



b ^i/Aiis^ioi! Mgsib mi^^MOiiAi s^e ifi^e 1 mioii siAhoiioi^ 5 ium mjmo\ 37 t:oiiAi 5^ aigAm ^ ' 

0\D\0\\ 2% «ni^ ^:?^o^01 yeAl^a. ^d|-b^O|<^J3L|L-ilO|M(cupper- bicinchoninate) ^^^(Jeffrey 

D. Fox et al.. Analytical Biochemistry 195, 93-96 (1991))01l COdf m± m^M ^Sof^CI, S 2011 UEiyp. Q^m ^i^AilSXIi 

^ ^JH xl^^S^ XlSJIlS £112 eSSS!iA|E!(chlorohexldlne)Oil S|6HA1£ adb S^OI Jl aS^Cf. 



[a 2] 









,,„. Lipoitiyces sU 


irkevi KSM 22 










100 


100 


EDTA 


10 mM 


100 


100 


SDS 


0.05 % 


91 


92 


0.5 % 


85 


68 




0.05 % 


94 


91 




1 * 


99 


100 


5 % 


98 


98 


10 % 


98 


97 


20 * 


97 


97 




X * 


100 


100 




1 % 


100 


100 




0.01 % 


98 


98 


0.02 * 


98 


97 


0 .05 % 


97 


97 


0.1 % 


93 


96 




0.001 % 


100 


100 


0.01 % 


99 


95 


0.05 * 


94 


87 


0.1 % 


88 


80 


0.5 % 


71 


62 


1 ft 


67 


56 
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Aie£ife'^g^Aii§;Eii 4 e^oii ^aioii 20iiai jgise ^moiioi^s io mg/mL mD\o\o\ ^^M\^MmMs\ sDmm eis^e ^mm 



s i^soii 210H o^^^llolZE si>^e£K}iioi^ m^m ahss a:±:M J^\sm ^ sahdi. oie oigmoi sm^^d ^ 



(57) m=?9\ 

&M£H1^ Si i.^gx|^0l giHDI, SDS-PAGE^ gX^^O| 94K0|:i2, Si^rMSmiOl^ 0^^E1I0!^ m^m ^AIOII 



S^S 2. 

SMam-a ^ E^exi^oi sisoi. sds-pages ^ss.^ sxf^oi eoKom, si^iMamioi^ s^af o^^ellOl^ m^m ^aioii i^^xiw 



^IllS^Oil SiCHAi, 

starkeyl 
<SM 22 afe 
_. starkeyi 

ATCC 74054^^9 SEIS a^:. 



qniroii :;!JHS g4rM 

starkeyi 

KSM 22(:?l^^eia KFCC-11077). 



starkeyi 
ATCC 74054 
starkeyi 

<SM 22M m2}mo\ bHgr^p^¥Ei ^akmioizes 114^^^ 51^^ oi^oixife, ^AKwioi^ jgi^g^a. 



i.^M2izi^ ^ E^gxi^oi siHCH. SDs-PAGES g»^oi 94K0II). ^^^i^ef lhoi^ o^^eiioi>s m^m eAIOil :>^X|01 Mg^ 
^± ^ %^m^n^ ^ ifgxi^oi siHDi, sds-pages eoKois. ei>,EEmioi2 m^is^ o\mm\^ m^m mMm d\x\d\ 
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